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Abstract of JP1145135 

'■■ PURPOSE:To reduce drastically a value offeree variation (FV) by designing and manufacturing in 
■: such a way that wave forms respectively based on the molding factor and the vulcanization factor, 
[ which may cause the force variation, are compensated each other. 

CONSTITUTION:Each of the components of a radial tire has at least a joint portion on one spot in its 
; peripheral direction, the ununiformity in thickness may occur in the joint portion and it may cause force 
,\ variation (FV). These joints are set to be distributed in such a way that their positions do not neighbor 
each other and in such positional relation an average wave form of rateral force variation (LFV) is 
determined. The average wave form which is the molding factor generated when molding the tire and 
j that which is the vulcanization factor generated when vulcanizing the tire are measured in advance, 
j The molded tire is set in a vulcanization mold so as to make the maximum amplitudes of these wave 
j forms to offset each other. The synthetic wave obtained in such a way has a small amplitude and allow 
•i| the value of LFV to be reduced. 
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[Translator's Note: Personal and place names have been rendered according to the most 
common reading; other readings are possible.] 

Specifications 

1 . Title of the Invention A Manufacturing Method for a Radial Tire 

2. Claim 

(1) We claim a manufacturing method for a radial tire characterized by the fact that a 
tire formation cover is set up in a vulcanization mold such that the distance between the 
maximum positive or negative amplitude position PI of the lateral force variation (LFV) 
average waveform of the formation factor and the maximum positive or negative amplitude 
position Pa of the LFV average waveform of the vulcanization factor is within 20°, and a 
composite wave is formed such that the two LFV average waveforms are offset. 

3. Detailed Explanation of the Invention 

(Field of Industrial Use) 

This invention pertains to a manufacturing method for a tire in which the force 
variation (FV) of a radial tire and, in particular, the LFV (the fluctuation variable of the force 
created in the directio n vertical to the road surface wh en the tire is running on an even road 
surface) is reduced. 



(Prior Art) 



A pneumatic tire includes many construction elements, and a certain amount of force 
variation (FV) is created in finished tires as a result of the creation of nonuniformities 
accompanying the formation of those construction elements or nonuniformities 
accompanying factors such as mold shape at the time of tire vulcanization. Because such tire 
force .variation greatly affects vehicle ride comfort and operating stability, etc., there have 
been strong demands to solve this problem for some time. However, due to the complexity of 
the causes of FV production, the problem has not been fundamentally resolved. . 

Methods of resolution up to now have been to partially remove the rubber from the 
tread section and shoulder section of the tire, with the aim of overall balance. However, this 
results in damaging tire appearance to achieve a slight reduction in FV value. 

(Problems To Be Resolved) 

This invention solves the above problems and has as its purpose greatly reducing the 
FV value through design and manufacture such that waveforms based on the formation factor 
and the vulcanization factor that are the causes of F V are offset. 

(Means of Solving the Problem) 

This invention is a manufacturing method for a radial tire characterized by the fact 
that a tire formation cover is set up in a vulcanization mold such that the distance between 
the maximum positive or negative amplitude position PI of the LFV average wave form of 
the formation factor and the maximum positive or negative amplitude position Pa of the LFV 
average wave formation of the vulcanization factor is within 20°, and a composite wave is 
formed such that the two LFV average waveforms are offset. 

A working example of this invention is explained below based on the figures. 

The fundamental construction elements of radial tires include the following: a 
toroidal core ply in which the two ends are connected surrounding a pair of bead cores; a belt 
layer that is positioned on the outside of the carcass ply and the tread rubber; a pair of 
rubbers sidewalls that are positioned on the two sides of the carcass ply; and an inner rubber 
liner that is positioned on the inside of the carcass ply. During tire formation, these 
construction elements respectively are joined in at least one place in the tire circumferential 
direction, which creates a uneven thickness of the construction elements at the joint section 
and which is a cause of force variation. Accordingly, these joint sections are positioned by 
being dispersed such that their positions are not mutually adjacent; the LFV average 
waveform of this invention is determined by the relationships of those positions. 

Figure 1 shows the position relationship in the tire circumferential direction of inner 
tire joint (IJ), carcass ply joint (PJ), side wall joint (SJ), belt joint (B J), and tread joint (TJ), 
which are positioned such that the mutual distance (angle) between them is ccl, a2, a3, a4, 
and a5, respectively. Accordingly, the formation factor waveform of the formed tire is 
measured with the following process: 



(1) The position of I J, which can be confirmed from the outside, is rotated by 45° increments 
in the circumferential direction in the vulcanization mold, and eight tires are vulcanized. 

(2) The position of IJ is fixed, and the LF waveforms of the eight tires are measured. 

(3) The LFV waveforms of the eight tires are averaged. In this way, the vulcanization factor 
is cancelled out. 

Meanwhile, the vulcanization factor waveform is measured by the following 
procedure: 

(1) The position of the above-mentioned vulcanized tire vulcanization stencil is determined, 
and the LFV waveforms of the eight tires are measured. 

(2) The LFV waveforms of the eight tires are averaged. In this way, the formation factor is 
cancelled out. 

A formation factor measured with the above method for a size 185SR14 radial tire 
with an internal pressure of 2 kg.cm 2 and the average LFV waveform of the- vulcanization 
factor are shown in Figures 2 and 3. In Figure 2, formation factor LFV average waveform 
approximately describes a sine wave, and the positive maximum amplitude position Pa is 
located at approximately 270° and the second largest negative amplitude position Pb is 
located at 100°. On the other hand, in Figure 3, the vulcanization factor LFV average 
waveform also describes the same type of approximate sine wave, and the negative 
maximum amplitude position PI is located at approximately 250° and the second largest 
position amplitude position P2 is located at approximately 80°. These characteristics are 
almost uniformly determined by setting the position of the composition element joints in the 
formation process and by specifying the [type of] vulcanization mold. Accordingly, distance 
a between the vulcanization stencil position and the IF position is set such that distance Wl 
between the positive maximum amplitude position and the negative maximum amplitude 
position in the above-mentioned vulcanization factor and formation factor LFV average 
waveforms is within 20°. Figure 4 shows the shape of the formed composite wave. In the 
above example, IJ and the vulcanization stencil happened to be used to measure the above- 
mentioned average waveform, but it goes without saying that other indications can be used to 
specify the positions of the formation cover and the vulcanization mold. 

Furthermore, because the wavelengths of the formation factor and the vulcanization 
factor LFV average waveforms may not be the same, distance Wl between the second largest 
amplitude position PI and Pa, and P2 and Pb cannot necessary be adjusted by adjusting the 
above-mentioned Wl. In that event, it is necessary to minimize the composite amplitude of 
PI and Pa, and P2, and P by adjusting Wl to within a range of 20°. 

Furthermore, with this invention, th e amplitude and shape of the average wavefor m of 
,the ^formation factqrL PVj can be changed by changin g, as desired, the materials that ar e 
partially added toor deIete3~irom the above-mentioned tire composition element s, as well as 
the circumferential direction position distance between the joint section of these composition 
materials, thus making it possible to obtain a more advantageous composite waveform with 



the vulcanization factor LFV average waveform by changing the amplitude and shape of the 
formation factor LFV average waveform. 

(Effects of the Invention) 

As described above, with this invention, the positive or negative formation factor 
LFV average waveform of the formation factor LFV average waveform and the vulcanization 
factor LFV average waveform created at the time of tire vulcanization are measured 
beforehand, and the formed tire is positioned in the vulcanization mold such that the 
maximum amplitudes of these waveforms are mutually offset. The composite wave obtained 
in this way makes it possible to minimize the amplitude and thereby to reduce the LFV value. 

4. Brief Explanation .of Figure 

Figure 1 is an outline drawing of a tire showing the position of the joint sections. 
Figure 2 shows the LFV average waveform of the formation factor. Figure 3 shows the LFV 
average waveform of the vulcanization factor. Figure 4 shows the composite waveform of 
those. 
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Figure 1 

Figure 2: [at top] LFV Average Waveform of Formation Factor; [at lower left] IJ Position 

Figure 3: [at top] LFV Average Waveform of Vulcanization Factor; [at lower left] 
Vulcanization Stencil Position 

Figure 4: [at top] Composite Waveform; [in body, from top] LFV Average Waveform of 
Formation Factor; Composite Waveform; LFV Average Waveform of Vulcanization Factor; 
[at lower left, from left to right] Vulcanization Stencil Position; IJ Position 



